The epidermis undergoes constant cellular renewal at the basal cell layer to replace the continual loss of cells by the stratum corneum. Leblond and Walker (1) reviewed studies on turnover timest of normal epidermis and found that they ranged from 13-100 days in different mammals. Recently, Rothberg, et at (2) determined the turnover time of human epidermis by measuring isotopically labeled stratum corneum protein (keratin) collected after the intravenous injection of glycine-C14. They reported a turnover time of normal epidermis to be 26-28 days.
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Autoradiographic technics to date have been used only to study the epidermis of small laboratory animals. Several investigators (3, 4, 5, 6) have studied incorporation of isotopically labeled aniino acids into proteins of the strata germinativum and malpighii and observed progression of the marker into the stratum corieum. Another isotope-labeled compound, tntiated thymidine, has been shown to be specifically incorporated ii nuclei undergoing DNA synthesis (7) . Since epidermal cell reduplication occurs almost entirely in the basal cell layer, as shown both by isotope labeling (8, 9) and by the location of mitoses (11) , it would seem that progression of these labeled cells up to the stratum corneum should be observable over a period of time (8, 9) . This study reports the turnover time of the pig cal Company was diluted to S /LC per 0.1 ml of distilled water. On the dorsolateral aspect of a 60 lb white pig a shaved area was prepared and 14 tattooed marked sites were injected intradermally with 0.1 ml (5 /LC) of the above solution. All injections were made as superficial as possible with a 26 gauge needle. Sequential 8-mm punch biopsy specimens were taken from each of the 14 sites All specimens were immediately fixed in 10% formalin for 24 hours, kept in water for 24 hours and then dehydrated in 70% alcohol until paraffin embedding. Serial sections cut at 6 microns and mounted on slides were processed through xylol, alcohol to water. The slides were dipped individually for 3 seconds in Kodak NTB 3 liquid emUlsion warmed to 40°C, according to the technic of Joftes (10) . They were then air dried and placed At 1, 6, and 24 hours after local injection of glycine-C", all areas of the epidermis except the stratum corneum had a uniform distribution of silver photographic grains. The relative amount of non-specific background grains was always substantially less than the grains localized in the epidermis. Due to the higher energy of the C14 isotope (as compared to tritium), the localization of grains to a specific part of the cells could not be made. Grains were scattered randomly over nuclei, cytoplasm and intercellular spaces. The grains were first noted in the lowest part of the stratum corneum at 48 hours ( Fig. 1 ). All lower epidermal levels at this time remained uniformly labeled. By 10 days, grains were observed in the mid-stratum corneum while the epidermal labeling, still diffuse, had decreased in intensity (Fig. 2) . The first grains were seen in the uppermost part of the stratum corneum at the 18th day, (Fig. 3) signifying progression of the glycine isotope from the top of the malpighian layer to the top of the stratum corneum in about 16 days. The remaining grains throughout the lower part of the epidermis had decreased markedly, and disappeared by the 23rd day. At 42 days a very light amount of label was still present in the upper stratum corneum.
B. Tritiated Thymidine intraderinally At 1, 2, and 6 hours, silver grains were concentrated over the nuclei of basal cells in the epidermis (Fig. 4) . By 24 hours, occasional pairs of cells with labeled nuclei were seen in the basal and suprabasal cell layers of the epidermis, presumably indicating post-mitotic daughter cells of cells labeled initially. After 10 days, labeled cells were seen as high as the midstratum malpighii (Fig. 5) , and at 14 days at top of the stratum malpighii (Fig. 6) . Lightly labeled cells were still seen at all layers below the stratum corneum at 18 days but disap- C. Tritiated Glycine intradermally One hour following the injection of tritiated glycine, silver grains were uniformly distributed over the basal cell and malpighian layers but not in the stratum corneum. A relatively large number of the grains were found over the cytoplasm of the cells and only a few grains over the nuclei, in contrast to the random distribution of grains over cytoplasm and nuclei with glycine-C'4. This is explained by the relatively low energy of the tritium emission, which travels up to 1.5 microns in the emulsion and therefore permits discrete resolution. The higher energy emission of C'4 travels further in the emulsion and not only forms grains directly overhead but also at an angle; resolution, therefore, is less sharply defined than with tritium. 
DIsCUSSION
The pig epidermis was used as a model system in this study because of its morphologic resemblance to human epidermis. On histological examination we have found the width of the epidermal basal cell to be within 10% of the human basal cell. Also, the total thickness of the pig epidermis is found to vary within 20% of the human epidermis.
Previous autoradiographic studies performed on the relatively thin rat epidermis and esophageal epithelium using the amino acids methionine-535 or cystine-535 have shown uniform labeling of the stratum malpighii with subsequent labeling of the stratum corneum (3, 5, 6) . In a more recent autoradiographic study cytidine-113 was used in rats to investigate the sites of synthesis of RNA in the epidermis (12). Fukiyama and Bernstein found Although the free amino acid glycine is involved in many biochemical systems, it is primarily a constituent of proteins and it is considered in this study to be incorporated into epidermal proteins. If the glycine-C14 were not incorporated in protein, the numerous water and fat solvent washes of the tissue specimens would be expected to leach out this small watersoluble compound. In the study of Rothberg, et al (2) , following the injection of glycine-C" the radioactive amino acid was isolated specifically from protein of the stratum corneum. It would, therefore, seem that the autoradio- 3. The technic of local intradermal injections of isotopes is a useful investigative tool in dermatologic research.
